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Description 

This invention relates to a composition capable of delivering an effective amount of a constant dose of bioactive 
molecule at a constant rate and in particular to a drug delivery composition. 

5 It is known that a marked inhibition of pituitary and gonadal function that occurs after chronic adminstration of the 

[r>Trp 6 ,des-Gly 10 ]-LHRH ethylamide an analog of luteinizing hormone releasing hormone (LHRH) and other LHRH 
analogs leads to a reduction in steroidal sex hormones and makes possible approaches for the use as a contraceptive 
or for the treatment of sex hormone-dependent tumours. Concerning the latter, studies involving rats treated with LHRH 
analogs show the potential clinical efficacy of the hormone in the treatment of prostrate carcinoma and other hormone- 

10 dependent tumours in animals. 

The treatment of hormone-dependent tumours and other disorders in animals would be greatly enhanced by a 
delivery system which, after a single administration, maintained controlled levels of active ingredients, including [D- 
Trp 6 .des-G!y 10 ]-LHRH ethylamide and its related analogs, over extended periods of time. Traditional methods of admin- 
istering peptides (or proteins) result in high initial concentrations of peptide (or protein) analog in the tissue, but over a 

is short period of time, i.e., over a few minutes to several hours, peptide levels in the blood decline. Therefore, optimal 
pharmacological effects are most often not achieved. The result is a need for more frequent adminstration of higher- 
dosage regimens. 

More recently, a polymer of poly(D,L-lactide-co-glycolide) (DL-PLG), which is biodegradable and biocompatible 
with living tissue, has been used in microcapsules for longer acting delivery systems. Systems of microencapsulated 

20 active ingredients in polymers and copolymers of lactic acid and glycofic acid have been used to achieve controlled 
release of chemical and biological pharmaceuticals. For example, U.S. Patent No. 3,773,919 discloses a drug, stated 
to include water-soluble antibiotic peptides encapsulated in lactide/glycolide copolymers so as to provide controlled 
release. Canadian Patent No. 1,176,565 discloses a microcapsule composition comprising a core containing a LHRH 
peptide encapsulated in a biodegradable, biocompatible copolymer excipient. 

25 Microencapsulation for controlled release of enzymes, hormones and other biologicals are discussed in papers by 
Sanders, Kent, McRae, Vickery, Tice, and Lewis, Journal of Pharmaceutical Sciences. Vol. 73, pp. 1294-1296, Septem- 
ber 1984 and by Redding, Schally, Tlce and Meyers, Prpp T Natl. Nftd. Scl USA, Vol. 81, pp. 5845-5848. September 
1984. The first paper describes a system controlled by diffusion and erosion, wherein the kinetics of compound release 
determined by the parameters of the copolymer, and more particularly, the controlled release of nafarelin acetate, an 

30 analog of LHRH, from poIy(D.L-lactide-co-glycoIide) microspheres. The second paper discloses the inhibition of rat 
prostrate tumours by controlled release of [D-Trp 6 ] luteinizing hormone-releasing hormone from injectable microcap- 
sules. * 

The microcapsule systems described in the above-publications all share a common feature in that the release of 
the compound is controlled by the porosity and/or erosion of a polymer continuum. Also, all the described microcapsule 

35 systems utilize only a single type of copolymer. Therefore, while a controlled release of the compound is achieved, such 
is limited by the specific lactide/glyoclide ratio used in the encapsulating material. At the most, the methods previously 
used, and particularly the peptide microcapsule, provided release times of approximately one month. 

WO 87/06129 discloses a sustained release implant comprising a plurality of biodegradable microcapsules con- 
taining a physiologically active ingredient, the microcapsules being embedded in a biodegradable polymeric article. 

40 This document does not disclose how to produce sustained release of the bioactive ingredient at a constant rate. 

There exists, therefore, a need for a method of delivering active ingredients, including peptides, proteins and other 
bioactive molecules used in treating disease, which utilize the advantages of microencapsulation, but which provides a 
longer controlled duration of release than that presently known. Also, there exists a need for a method of providing a 
constant dose regime of active ingredient throughout the longer release time provided by using biodegradable micro- 

45 capsules. 

According to the present invention there is provided a parenteral administration composition capable of delivering 
an effective amount of a constant dose of bio-active molecule at a constant rate to an animal over a preselected, pro- 
longed period of time, comprising a blend of free-flowing microcapsules in which effective amounts of a bioactive mol- 
ecule are encapsulated in at least two biodegradable and biocompatible copolymer excipients to form first and second 

so microcapsules, each excipient capable of a different rate of release of said molecule therethrough, said composition 
having a delivery profile wherein the release of said molecule through said second microcapsule begins as the release 
of said ingredient through said first microcapsule declines. This allows the delivery of an active ingredient into the sys- 
tem of an animal at a constant rate over a long period of time, i.e one and one-half to six months or longer. Preferably, 
the composition comprises a blend of free flowing spherical particles and an effective amount of the microcapsule blend 

55 may be administered to the animal parenterally (e.g intravenously, intramuscularly, subcutaneously, intranasally. intra- 
peritoneal!^ or by inhalation). 

A quantity of these particles are of such a copolymer excipient that the core active ingredient is released quickly 
after injection, and thereby delivers the ingredient for an initial period. A second quantity of the particles are of such type 
excipient that delivery of the encapsulated ingredient begins as the first quantity's delivery begins to decline. A third 
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quantity of ingredient may be encapsulated with a still different excipient which results in delivery beginning as the deliv- 
ery of the second quantity begins to declina Obviously, still greater assortments of excipients can be used to obtain 
more prolonged release time of the encapsulated ingredient. A further modification of the present invention could be to 
have different ingredients encapsulated within a blend of varying excipient formulations. 

5 It is shown, therefore, that as the usefulness of one type of particle begins to decline or run out, another type begins 

to take over. This provides a preselected, constant rate of delivery over a prolonged period of time. For example, by var- 
ying the lactide/glycolide ratio in a poly(D.L-lactide-co-glycolide) encapsulation, as well as the types and quantities of 
encapsulated active ingredient, it is possible to design a long-term, corrtrolled-release profile of choice. 
More particularly, the invention relates to a compatible, biodegradable, injectable microcapsule delivery system for the 

10 peptide agonist [D-Trp 6 ,des-Gly 10 ]-LHRH ethylamide (hereinafter referred to as the "agonist") and for the peptide 
antagonist [D-N-Ac-4-C!-Phe 2 .D-Trp 6 ,D-Ala 10 ]-LHRH (or an UHRH antagonist of similar structure) (hereinafter referred 
to as the "antagonist"). The microcapsule formation consists of free-flowing spherical particles, preferably of poly(D,L- 
lact'de-co-flycolide) which can be administered parenterally, (e.g intravenously, intramuscularly, subcutaneously, intra- 
nasal!^ intraperitoneaJly or by inhalation). By utilizing a combination of various polymers with different lactide/glycolide 

75 ratios, one can greatly prolong the release profile of the encapsulated LHRH analog. Delivery periods of six months or 
more can be achieved. 

In one aspect of the invention the biocompatible microcapsule delivery system is for the agonist p-Trp 6 .des-Gly 10 ]- 
LHRH ethylamide which delivers the agonist at a constant rate of 50 ng to 250 pg or more per day for a duration of from 
one and one-half to six months or more in men and women. 
20 In another aspect of the invention the biocompatible, biodegradable microcapsule delivery system is for the antag- 
onist [D-N-Ac-4-CI-Phe 2 .D-Trp 6 l D-AIa 10 ]-LHRK or an LHRH antagonist of similar structure, which delivers that antag- 
onist at a constant rate of 200 \iq to 500 jig or more per day for a duration of from one to three months or more. 

An illustration of the method of preforming one embodiment of the invention, that is, the use of LHRH agonist 
encapsulated in poly (D,L^ctide-co-gIycolide), follows. In addition, the details and results of a study utilizing this 
25 embodiment in rats are provided. 

It should be noted, that other polymers besides poly(D,L-lactide-co-glycolide) may be used. Examples of such pol- 
ymers include, but are not limited to: polyacetal polymers, polyorthoesters, polyesteramides, polycaprolactone and 
copolymers thereof, polycarbonates, poiyhydroxybutyrate and copolymers thereof, polymaieamides, copolyoxalates 
and polysaccharides. 

so 

I. PREPARATION OF DL-PLG EXCIPIENTS 

The general procedures used to prepare DL-PLG copolymers and the results of their characterization are detailed 
in the following sections. 

35 

a. DL-Lactide Purification 

DL-lactide was used to prepare the polymers. To purify the monomer, it is first dissolved by heating a mixture of the 
monomer in a volume of dry (stored over molecular sieves) ethyl acetate about equal to its weight. While still hot, the 

40 solution is vacuum filtered through an extra coarse, fitted-glass gas-dispersion tube. The solvent level is reduced with 
an aspirator to a level equal to about half the weight of the lactide. The solution is then allowed to cool slowly to room 
temperature and chilled in an ice-water bath to effect crystallization. The monomer is finally filtered in a nitrog en-filled 
glove box. The monomer is recrystallized from ethyl acetate two additional times in this manner. All glassware used 
after the initial hot filtration and recrystallization is oven dried overnight at 150°C prior to use. After the final recrystatli- 

45 zation, the purified monomer is vacuum dried in a desiccator and stored in oven-dried glass jars until ready for use. 

b. Glvcolide Synthe sis and Purification 

The glycolide monomer is prepared and purified by the following method: Excess water is first distilled from 67% 
so aqueous glycolic acid (Eastman Chemicals, Rochester, N.Y.) in a 3-neck flask equipped with a thermometer, distillation 
head, and a condenser. The solution is boiled at reduced pressure with the use of a water aspirator. After the excess 
water has evolved, heating is continued to remove additional water by dehydration of the glycolic acid, After no further 
water is evolved, the flask is allowed to cool to room temperature under vacuum. At this point about 1 percent by weight 
of antimony oxide, based on the theoretical glycolic acid content, is added to the flask as a catalyst The distillation head 
55 and condenser are removed, and the flask is connected to two receiving flasks and a trap arranged in series. The 
receiving flasks and trap are cooled by dry-ice: isopropanol baths. (Note: The first receiving flask is for product collec- 
tion. The second receiving flask is actually a trap). The pressure is reduced to about 266 N/m 2 (mmHg), and the reac- 
tion flask is heated to distil the crude glycolide. The material that distils between 1 10 and 130°C is collected in the first 
receiving flask. 
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TTie crude glycolide collected is next purified by first washing the product. This is achieved by slurrying he glycolide 
in isopropanol, followed by filtering and vacuum drying, and then by three recrystaRizations from ethyl acetate. After 
washing, precautions are made to protect the glycolide from atmospheric moisture during each stage of recrystalliza- 
tion by using oven-dried glassware, dry ethyl acetate (stored over molecular sieves), and a glove boxf tiled with nitrogen. 

5 The crude glycolide is combined with a volume of ethyl acetate approximately equal to three-fourths its weight The mix- 
ture is then heated to reflux to dissolve the glycolide and cooled slowly to room temperature to allow crystallization. The 
monomer is recrystatlized three times in this manner. After each recrystatlization. the glycolide crystals are collected by 
vacuum filtration in a glove box. After the final recrystallization, the product is dried at room temperature under a vac- 
uum of <2SBWn? (<2 mmHg) in a desiccator. The purified dried monomer is then stored in oven-dried glass jars placed 

7 o inside a desiccator. 

n Copolymer Synthesis 

All glassware is oven dried at 150°C overnight and allowed to cool in a nitrogen-filled glove box. All handling of the 
is reactants and assembling of apparatus is done in the glove box. The purified monomers are weighed directly into a 3- 
neck. round-bottom flask. After being charged and sealed, the flask assembly is evacuated three times, backfilled with 
nitrogen, removed from the glove box, connected to a dry nitrogen purge, and placed into an oil bath maintained at 
170°C. Once the monomers have partially melted, stirring is begun. Positive nitrogen pressure is maintained over the 
monomers throughout the polymerization. After the monomers have completely melted, 0.05 percent by weight of stan- 
ce? nous octoate is introduced into the flask with a microsyringe. Stirring is continued until the mixture becomes too viscous 
to stir, at which point the stirrer is raised out of the melt The polymerization is then continued for a total reaction time 
to 16 to h. Next, the resulting polymer is allowed to cool to room temperature under nitrogen atmosphere and removed 
by breaking the flask. Any residual glass is removed from the polymer plug by submerging it into liquid nitrogen. While 
cold, the polymer is broken into several smaller pieces and dissolved in methylene chloride and precipitated into meth- 
25 anol. The solvent is then removed by evaporation at room temperature under a hood and, finally under vacuum at ^66 
N/m 2 (<2 mmHg)and about 40°C. The yields are typically about 75% of theoretical. The polymers are then character- 
ised and stored in a desiccator until ready for use. 

' II. PREPARATION AND CHARACTERIZATIO N OF AGONIST LHRH MICROCAPSULES 

30 

The phase-separation microencapsulation process is used in this example to prepare microcapsules with the 
LHRH agonist and DL-PLG excipients. DL-PLG is dissolved in methylene chloride and placed in a resin*ettle equipped 
with a true-bore stirrer that is fitted with a 3.75cm. Teflon® turbine impeller and powered by a Fisher Stedi-speed stirrer 
at a speed of about 3000 rpm. The peptide is then dispersed in the stirrer copolymer solution followed by the addition 

35 of silicone oil (Dow 200 Fluid, 3.5X10* 4 m 2 /s (350 cSt), Dow Corning Corp., Midland, Ml) to the resin kettle. This silicone 
oil causes the DL-PLG to coacervate and deposit onto the peptide particles. Immediately after the silicone addition is 
complete, the contents of the resin kettle are poured into 2 1 of heptane being stirred at about 800 rpm with a 5 cm (2 
in.) stainless steel impeller. The heptane causes the microcapsules to harden by extracting methylene chloride out of 
the microcapsules. After the stirring is continued for 30 min., the hard microcapsules are isolated by filtration and dried 

40 for 24 hours in a vacuum desiccator maintained at room temperature. 

The core loading of the microcapsules is a measure of the amount of LHRH incorporated inside the microcapsules. 
This analysis is based on the extraction of core material (LHRH) from a known amount of microcapsules and quantifi- 
cation of the extracted LHRH by high performance liquid chromatography. A known amount of microcapsules is dis- 
solved in methylene chloride. The LHRH is then extracted into triethylammonium phosphate (TEAP) buffer (pH 2.5) and 

45 is injected into an HPLC for quantification. 

The theoretical core loading for a batch of microcapsules is based upon the copolymer and LHRH input and is cal- 
culated in the following manner: 

$0 Theoretical Core Loading, wt % - (copo |y mer gff g^T^gide input, g) x 100 



The actual core loading is determined by assaying the microcapsules by the procedure described above. The actual 
core loading is calculated in the following manner: 

ss 

Actual Core Loading, wt % = M « jS^SSSi I assay. g x 100 
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The encapsulating efficiency is the ratio of the actual and theoretical core loadings and is calculated in the following 
manner: 

Encapsulation Efficiency. % ol theorem - 100 



Ml. PHARMACOKINETICS STUDIES OF A GONIST MICROCAPSULES IN RATS 

10 Pharmacokinetics studies were performed involving the microencapsulation of agonist LHRH in DL-PLGs with var- 
ying lactide/grycolide ratios. A formulation of a blend of agonist microcapsules prepared with mole ratios of 52:48, 
68:32, and 85:15 DL-PLG exdpierrts were used. This blend consisted of appropriate amounts of 3%-loaded agonist 
microcapsules prepared with 52:48 DL-PLG, 10%-loaded agonist microcapsules prepared with 68:32 DL-PLG, and 8% 
loaded against microcapsules prepared with 85:1 5 DL-PLG excipients. The 52:48 DL-PLG component of the blend was 

is designed to deliver agonist during the first month after administration of the microcapsules. The 68:32 DL-PLG compo- 
nent was designed to release the agonist primarily during the second month after administration, and the 85:15 com- 
ponent was designed to release the agonist primarily during the third through sixth months. Overall, the blend was 
designed to release approximately 50 ^ig of agonist per day for 180 days. 

Studies with the agonist microcapsules were initiated. A total of 80 male rats were used in the studies. Three 

20 groups of 20 rats each were administered three agonist microcapsule formulations, and one group of 20 rats (a control 
group). was administered placebo microcapsules (empty microcapsules). Blood was collected for six months from the 
animals receiving the prototype six months formulation, the 85:15 formulation, and the placebo microcapsules. Blood 
was collected for four months from animals treated with the agonist microcapsule formulation prepared with 68:32 DL- 
PLG. Ten rats from each group were Wed on Fridays. Agonist serum levels were determined for all 80 rats during month 

25 1 . Thereafter, agonist serum levels were determined only for rats bled on Fridays. 

C ONC L US IO N 

The levels of agonist serum were determined using radio-immunoassay (RIA). RIA results from serum samples col- 
30 lected during the test period showed that a constant release of agonist LHRH was released over the six months. Cor- 
respondingly, the concentration of testosterone in serum was found to be suppressed to castrate levels during the 
controlled release of the LHRH from the single injection of similar microcapsules. After approximately six months, when „ 
the microcapsules were depleted of their LHRH, the testosterone levels returned to normal. 

Table 1 and Figure 1 show the agonist serum levels obtained with the protype six-month agonist microcapsule for- 
35 mulation. 

Table 2 shows the agonist serum levels obtained with agonist microcapsules prepared with 85:15 DL-PLG. 
Table 3 shows the agonist serum levels obtained with agonist microcapsules prepared with 68:32 DL-PLG. 
Table 4 shows the results of the control group study using placebo microcapsules. 

40 
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Claims 



1. A parenteral administration composition capable of delivering an effective amount of a constant dose of bio-active 
molecule at a constant rate to an animal over a preselected, prolonged period of time, comprising a blend of free- 
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flowing microcapsules in which effective amounts of a bioactive molecule are encapsulated in at least two biode- 
gradable and biocompatble copolymer excipients to form first and 6econd microcapsules, each excipient capable 
of a different rate of release of said molecule therethrough, said composition having a delivery profile wherein the 
release of said molecule through said second microcapsule begins as the release of said bioactive molecule 
through said first microcapsule declines. 

A composition as claimed in claim 1 , wherein said copolymer excipients are pdy(D.L-lactide-co-glycoIide). 

A composition as claimed in claim 2, wherein said copolymer excipients have mole ratios of laclide to glycolide of 
40:60 to 100:0, respectively. 

A composition as claimed in claim 1 , wherein said bioactive molecule is a peptide. 
A composition as claimed in claim 4, wherein said peptide is hormonally active. 

A composition as claimed in claim 4, wherein said peptide is a luteinizing hormone releasing hormone or an analog 
thereof. 

A composition -as claimed in claim 6, wherein said luteinizing hormone releasing hormone is [D-Trp 6 . des-Gly 10 J- 
LHRH ethylamide. 

A composition as claimed in claim 1 , wherein said bioactive molecule is a protein. 

A composition as claimed in claim 1 , wherein said blend of microencapsulated peptide is comprised of appropriate 
amounts of 3% by weight loaded [D-Trp 6 , des-Gty 10 l-LHRH ethylamide encapsulated in a copolymer excipient hav- 
ing a mole ratio of 52% lactide to 48% glycolide, and 10% weight loaded [D-Trp 6 , des-Gly 10 ]-LHRH ethylamide 
encapsulated in a copolymer excipient having a mole ratio of 68% lactide to 32% glycolide. 

10. A composition as claimed in claim 9 and further comprising an appropriate amount of 8% by weight loaded [D- 
30 Trp 6 ,des-GIy 1 °l-LHRH ethylamide encapsulated in a copolymer excipient having a mole ratio of 85% lactide to 15% 

glycolide added to said blend. 

11. A composition as claimed in claim 10, wherein said blend delivers [D-Trp 6 ,des-G!y 10 ]-LHRH ethylamide at a con- 
stant rate of 50 ug to 250 \iq per day for 180 days. 

35 

12. A composition as claimed in claim 4, wherein said peptide is [D-N-Ac-4-CI-P he 2 , D-Trp 6 D- Ala 1 °]-LHRH or an 
LHRH antagonist analog. 

13. A composition as claimed in claim 12, wherein said blend delivers [D-N-Ac-4-CI-Phe 2 ,D-Trp 6 ,D-AIa 10 ]-LHRH or 
ao LHRH antagonist analog at a constant rate of about 200 ug per day for at least 90 days. 

14. A method of preparing a parenteral administration composition according to claim 1 for delivering an effective 
amount of constant dose of a bioactive molecule to an animal over a preselected, prolonged period of time, com- 
prising the steps of: 

45 

(a) encapsulating effective amounts of said bioactive molecule in first and second separate biodegradable and 
biocompatible copolymer excipients to form first and second microcapsules, each of said microcapsules capa- 
ble of a different rate of release therefrom of said molecule; and 

(b) combining an effective amount of said first and second microcapsules to form said composition having a 
so delivery profile wherein the diffusion of said molecule through said second microcapsule begins as the release 

of said bioactive molecule through said first microcapsule declines. 

15. The method as claimed in claim 14, wherein said first and second copolymer excipients have different monomer 
ratios. 

55 

16. A method as claimed in claim 14, wherein said excipient is selected from the group consisting of polyacetal poly- 
mers, polyorthoesters, polyesteramides, polycaprolactone and copolymers thereof, polycarbonates, polyhydroxy- 
butyrate and copolymers thereof, polymaleamides, copolyoxalates, and polysaccharides. 
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PatentansprOche 

1. Zusammensetzung fQr de parenterale Verabreichung, die zur Freisetzung einer wirksamen Menge einer konstan- 
ten Dosis eines bioaktiven Molekuls bei einer konstanten Qeschwindigkeit an ein Tier uber eine vorgangig ausge- 
wahtte ISngere Zeitdauer befahigt ist, wobei die Zusammensetzung ein Gemisch frerf lie Bender Mikrokapseln 
umfaBt, in denen wirksame Mengen eines bioaktiven MoIekQIs in wenigstens zwei biologisch abbaubaren und bio- 
logisch vertraglichen Copolymerarzneimitteltragem zur Bildung von erslen und zwerten Mikrokapseln verkapselt 
sind, wobei jeder Arzneimittettrager zu einer anderen Geschwindigkeit fur die Freisetzung des Molekuls aus den 
Mikrokapseln befahigt ist und die Zusammensetzung ein Freisetzungsprofil aufweist, bei dem die Freisetzung des 
Molekuls aus der zwerten Mikrokapset beginnt, wenn die Freisetzung des bioaktiven Molekuls aus der ersten 
Mikrokapsel abnimmt. 

2. Zusammensetzung nach Anspruch 1 , wobei die Copolymerarzneimitteitrager Poiy(D,L-Lactid-Co-Glycolid) sind. 

3. Zusammensetzung nach Anspruch 2, wobei die Ctopolymerarzneimittettrager Molarverhaitnisse von Lactid zu Gly- 
colid von 40:60 bis 100:0 aufweisen. 

4. Zusammensetzung nach Anspruch 1, wobei das bioaktive MolekQI ein Peptid ist 

5. Zusammensetzung nach Anspruch 4, wobei das Peptid hormonell wirksam ist 

6. Zusammensetzung nach Anspruch 4, wobei das Peptid ein Luteinisierendes Hormon freisetzendes Hormon oder 
ein Analogon davon ist. 

7. Zusammensetzung nach Anspruch 6. wobei das Luteinisierendes Hormon freisetzende Hormon [D-trp 6 , des- 
Gly 10 ]-LHRH-Ethylamid ist. 

8. Zusammensetzung nach Anspruch 1. wobei das bioaktive Molekul ein Protein ist. 

9. Zusammensetzung nach Anspruch 1 . wobei das Gemisch aus mikroverkapsertem Peptid aus geeigneten Mengen 
an mH 3 Gew.-% beschicktem [D-Trp 6 . des-GIy 10 ]-LHRH-Ethylamid. das in einem Copolymerarzneimitteitrager mit 
einem MoIverhaMtnis von 52% Lactid zu 48% Glycolid verkapselt ist, und an mit 10 Gew.-% beschicktem [D-Trp 6 , 
des-Gly 10 ]-LHRH-Ethylamid, das in einem Copolymerarzneimitteitrager mit einem MoIverhaMtnis von 68% Lactid zu 
32% Glycolid verkapselt ist, zusammengesetzt ist. 

10. Zusammensetzung nach Anspruch 9, die auBerdem noch eine dem Gemisch zugesetzte, geeignete Menge an mit 
8 Gew.-% beschicktem [D-Trp 6 , des-G!y 10 ]-LHRH-Ethylamid. das in einem Copolymerarzneimitteitrager mit einem 
Molverhaitnis von 85% Lactid zu 15% Glycolid verkapselt ist, enthait 

11. Zusammensetzung nach Anspruch 10, wobei das Gemisch [D-Trp 6 , des-Gly 10 J-LHRH-Ethylamid bei einer kon- 
stanten Geschwindigkeit von 50 ug bis 250 ug pro Tag wahrend 180 Tagen freisetzt 

12. Zusammensetzung nach Anspruch 4, wobei das Peptid [D-N- Ac-4-CI-P he 2 , D-Trp 6 , D -Ala 1 °J-LHRH oder ein LHRH- 
Antagonist-Analogon ist 

13. Zusammensetzung nach Anspruch 12. wobei das Gemisch [D-N-Ac-4-CI-Phe* D-Trp 6 .D-Ala 10 ]-LHRH oder ein 
LHRH-Antagonist-Analogon bei einer konstanten Geschwindigkeit von ca. 200 ug pro Tag wahrend mindestens 90 
Tagen freisetzt. 

14. Verfahren zur Herstellung einer Zusammensetzung fur die parenterale Verabreichung nach Anspruch 1 zur Freiset- 
zung einer wirksamen Menge einer konstanten Dosis eines bioaktiven Molekuls an ein Tier uber eine vorgangig 
ausgewahtte langere Zeitdauer, das folgende Stufen umfaBt: 

a) Verkapselung von wirksamen Mengen des bioaktiven MoIekQIs in einem ersten und getrennt davon in einem 
zwerten biologisch abbaubaren und biologisch vertraglichen Copolymerarzneimitteitrager zur Bildung von 
ersten und zweiten Mikrokapseln, wobei jede Mikrokapsel zu einer anderen Geschwindigkeit fQr die Freiset- 
zung des Molekuls befahigt ist, und 

b) Mischung einer wirksamen Menge an ersten und zweiten Mikrokapseln zur Bildung der Zusammensetzung 
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mtt einem Freisetzungsprof il, wobei die Diffusion des Molekuls durch die zwerte Mikrokapsel begrnnt, wenn die 
Freisetzung des bioaktlven Molekuls durch die erste Mikrokapsel abnimmt. 

15. Verfahren nach Anspruch 14, wobei der erste und zweite tapdymerarzneimittertrager unterschiedliche Monomer- 
5 verh&rtnisse besrtzen. 

16. Verfahren nach Anspruch 14, wobei der Arzneimitteltrager aus der Gruppe, bestehend aus Polyacetalpolymeren, 
Polyorthoestern, Polyesteramiden, Polycaprolacton und Copolymeren davon, Polycarbonaten, Polyhydroxybutyrat 
und Copolymeren davon, Polymaleinamiden, Copolyoxalaten und Polysacchariden, ausgewahlt wird. 

10 

Revendlcatlons 

1 . Composition pour administration parenteral pouvant deiivrer une quantity effective d'une dose constante de mo! 6- 
cule bioactive k un taux constant chez un animal pendant une period e de temps longue et pred6termin6e, compre- 
ss nant un melange de microcapsules libres dans lesquelles les quantites effectives de molecule bioactive sont 

encapsu!6es dans au moins deux excipients de copolymeres biod6gradab!es et biocompatibles pour former des 
premieres et des secondes microcapsules, chaque excipient 6tant capable de liberer ladite molecule k des taux drf- 
f6rents, ladrte composition ayant un profit de liberation dans lequel la liberation de ladite molecule k travers ladite 
seconde microcapsule commence des que la liberation de ladite molecule bioactive k travers ladrte premiere 
20 microcapsule d6croTt 

2. Composition selon la revendication 1, dans laquelle lesdits excipients copolymeres sort des po!y-(D,L-lactide-co- 
glycolide). 

25 3. Composition selon la revendication 2, dans laquelle lesdits excipients copolymeres ont un ratio molaire lactide, gly- 
colide de 40 : 60 k 100 : 0 respectivement 

4. Composition selon la revendication 1 , dans laquelle la molecule bioactive est une peptide. 

30 5. Composition selon la revendication 4, dans laquelle ladite peptide est hormonalement active. 

6. Composition selon la revendication 4, dans laquelle ladite peptide est une hormone Iut6risante Ifb6rant une- hor- 
mone ou analogue. 

35 7. Composition selon la revendication 6, dans laquelle ladite hormone Iut6risante Iib6rant Itiormone est [D-Trp 6 des- 
Gly 10 ]- LHRH ethylamide. 

8. Composition selon la revendication 1 , dans laquelle la molecule bioactive est une proline. 

40 9. Composition selon la revendication 1 , dans laquelle (edit melange de peptide encapsuie est compose de quantites 
appropriees de 3% en poids de [D-Trp 6 , des-Gly 10 ]- LHRH ethylamide, encapsul6e dans une capsule de copoly- 
mere ayant un ratio molaire de 52% de lactide et de 48% de glycolide et charge de 10% en poids de [D-Trp 6 , des- 
Gly 10 ]- LHRH ethylamide encapsuie dans un excipient copolymere ayant un ratio molaire de 68% de lactide k 32% 
de glycolide. 

45 

10. Composition selon la revendication 9 et comprenant de plus une charge de 8% en poids de [D-Trp 6 , des-Gly 10 ]- 
LHRH ethylamide encapsuie dans un excipient copolymere ayant un ratio molaire de 85% de lactide k 1 5% de gly- 
colide ajoute audit melange. 

so 11. Composition selon la revendication 10, dans laquelle ledit melange libere [D-Trp 6 , des-Gly 10 ]- LHRH ethylamide k 
un taux constant de 50pg k 250 ng par jour pendant 180 jours. 

12. Composition selon la revendication 4, dans laquelle ladite peptide est [D-N-Ac-4,CI-Phe 2 ,D-Trp 6 ,D-Ala 10 ]- LHRH 
ou un LHRH antagoniste analogue. 

55 

13. Composition selon la revendication 12, dans laquelle ledit melange libere [D-N-Ac-4,CI-Phe 2 ,D-Trp 6 ,D-Ala 10 ]- 
LHRH ou un LHRH antagoniste analogue k taux constant d'environ 200 jig par jour pendant au moins 90 jours. 

14. Methode de preparation d'une composition pour administration parenterale selon la revendication 1 pour liberer 
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une quantit6 effective cfune dose constants cTune molecule bioacfrve chez un animal sur une periode de temps ton- 
gue pred&erminee comprenant les etapes suivantes ; 

a) encapsulage des quantites effectives de ladrte molecule bioactive dans un premier et second axcipients 
copolymer es biodegradables et biocompatibles, chacune desdites microcapsules libelant ladrte molecule a un 
taux different et. 

b) combinaison d'une quantite effective des premiere et seconde microcapsules pour former ladrte composi- 
tion avec un profil de liberation dans lequel la diffusion de ladite molecule a travers ladrte seconde microcap- 
sule commence lorsque la liberation de ladite molecule bioactive a travers ladite premiere microcapsule 
decroTL 

15. Methode selon la revendication 14, dans laquelle lesdrts premier et second excipients copolymers ont des ratios 
de monomeres o5ff erents. 

16. Methode selon la revendication 14, dans laquelle lecfit exdpient est choisi dans le groupe comprenant les polyme- 
res polyac6tol, polyorthoesters, polyesteramides, polycaprolactone et leurs copolymeres, les polycarbonates, poly- 
hydroxybutyrates et leurs copolymeres, les polymaleamides, copofyoxalates et les polysaccharides. 
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